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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high 
performance suspension which can correspond 
to the properties required for respective parts. 
SOLUTION: This suspension 17 for a disk drive 
is provided with a base plate 30, a load beam 31 
which is attached to the base plate 30 and a 
flexure 50 which is attached to the load beam 
31. The load beam 31 is provided with a rigid 
Ife ^» u-KL'-t; ' r '"'body part 40 comprising a thick plate which is 

independently separated from the base plate 30 
and a spring part 42 comprising a thin plate like 
spring member 41 which is constituted as a 
separate body from the rigid body part 40. The 
spring member 41 connects the rigid body part 
40 with the base plate 30. The spring member 41 is thinned than the rigid body part 40, 
has a low spring constant and is made more easily bendable than the rigid body part 40. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the suspension for disk drives which has FUREKISHA in which it is 
attached in a base plate, the load beam attached in said base plate, and said load 
beam, and the head section is prepared The rigid-body section to which said load beam 
is separated from said base plate, and said FUREKISHA is fixed, The suspension for 
disk drives characterized by providing the spring section to which it is constituted by 
another object and a spring constant serves as said rigid-body section from a low 
spring member rather than a bond and said rigid-body section in said rigid-body 
section and said base plate. 

[Claim 2] The suspension for disk drives according to claim 1 characterized by the 
rigid-body section of said load beam consisting of a light metal or synthetic resin. 
[Claim 3] The suspension for disk drives according to claim 1 characterized by said 
load beam consisting of composite of two or more kinds of ingredients containing a 
light metal. 

[Claim 4] The suspension for disk drives according to claim 1 characterized by an arm 
type long base plate consisting of composite of two or more kinds of metals containing 
a light metal. 

[Claim 5] The suspension for disk drives according to claim 1 characterized by 
consisting of one plate with which said FUREKISHA and said spring section stand in 
a row in one mutually. 

[Claim 6] The process which manufactures the suspension half product which has in 
one the connection section which connects a base plate, the rigid-body section of a load 
beam, these base plates, and the rigid-body section, The process which fixes to the 
base plate and the rigid-body section of said suspension half product the spring 
member constituted by another object with said suspension half product, The 
manufacture approach of the suspension for disk drives characterized by providing the 
process which separates said connection section from said base plate and rigid-body 
section after fixing said spring member to said suspension half product. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the suspension for disk drives built in 
information processors, such as a personal computer, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The hard disk drive (HDD) for recording information on 
a rotating magnetic disk or a magneto-optic disk, and reproducing has the carriage 
which can circle centering on a shaft. The revolution drive of this carriage is carried 
out a core [ said shaft ] by the motor for positioning. 

[0003] For example, carriage is equipped with the head section containing the slider 
attached in the arm, the suspension established in the point of an arm, and the 
suspension etc. as indicated by the United States patent (USP) No. 4,167,765 
specification. And when a disk high-rotates, while a slider surfaces slightly from a 
disk, air bearing is formed between a disk and a slider. 

[0004] the pole fixed to the point of the load beam (load beam) which said suspension 
becomes from a precise sheet metal spring, and a load beam by laser welding etc. - it 
consists of FUREKISHA (flexure) which consists of thin flat spring, a base plate fixed 
to the base of a load beam by laser welding etc. A base plate is fixed to the suspension 
clamp face of said arm. 

[0005] It is in the inclination for the informational densification and a raise in rotation 
of a disk which should be recorded to progress, in such a disk drive. Therefore, to have 
the possible outstanding oscillation characteristic of positioning the suspension for 
disk drives with high precision to the recording surface of a disk and to be hard to be 
influenced of **** produced by high rotation-ization of a disk are demanded. And there 
is also an inclination for still more complicated processing to be performed in this kind 
of suspension that it should correspond to the various functions newly demanded. 
[0006] 

[Problem(s) to be Solved by the Invention] It is required that its spring constant 
should be [ said whose suspension is high rigidity further in connection with the 
densification of a disk ] low. However, conventionally, like the load beam 2 of the 
suspension 1 shown in drawing 11 , since it was the components with which rigid-body 
section 2a covering die length Ll and spring section 2b of die length L2 were united, it 
was difficult [ it ] to be satisfied with coincidence of the engine performance (high 
rigidity) required of rigid-body section 2a, and the engine performance (low spring 
constant) required of spring section 2b. 

[0007] Since the quality of the material and board thickness receive constraint with 
spring section 2b, in order to make high rigidity of rigid-body section 2a, by bending 
the edges on both sides of rigid-body section 2a, especially rigid-body section 2a needed 
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to form the bending edge 3, or needed to form the rib 4 by embossing. For this reason, 
highly precise processing is required for the load beam 2, there are many processing 
man days and cost also becomes high. 

[0008] And since the bending edge 3 formed in the load beam 2 and a rib 4 became the 
cause which bars the flow of a wind, when a disk high-rotates, they tended to be 
influenced of ****, and also produced the problem that the load beam 2 flustered. In 
addition, the base plate 5 is being fixed to the base of the load beam 2. FUREKISHA 6 
is being fixed to the point of the load beam 2. FUREKISHA 6 is equipped with the 
slider 8 which constitutes the head section 7. 

[0009] Like the load beam indicated by JP,9"191004,A in order to lower the spring 
constant of a load beam, making board thickness of the spring section thin partially by 
partialness etching is also proposed. However, there was a limitation in controlling the 
board thickness of the spring section by partialness etching correctly, the board 
thickness of the spring section became unstable and there was a problem of dispersion 
or a cone in a spring constant. 

[0010] Moreover, like the suspension indicated by JP,9 128919,A, the part of two or 
more shape of flat spring with narrow width of face is formed in the perimeter of the 
slider loading part of a load beam with etching or a press, and the thing made to 
deform a these flat spring-like part in the direction of board thickness is also proposed. 
However, this conventional example needs to form the part of the shape of said flat 
spring in the field where the tip of a load beam is narrow, therefore needs very delicate 
processing, and has the problem that the configuration and spring constant of a beam 
are stabilized by neither dispersion nor the quality to like. 

[0011] Therefore, the purpose of this invention is to offer [ the highly efficient 
suspension for disk drives which can respond to the engine performance demanded, 
and ] the manufacture approach. 
[0012] 

[Means for Solving the Problem] The suspension of this invention for achieving said 
purpose In the suspension for disk drives which has FUREKISHA in which it is 
attached in a base plate, the load beam attached in said base plate, and said load 
beam, and the head section is prepared The rigid-body section to which said load beam 
is separated from said base plate, and said FUREKISHA is fixed, and said rigid-body 
section possess the spring section which it is constituted by another object and a 
spring constant becomes from a low spring member rather than a bond and said 
rigid-body section about said rigid-body section and said base plate. 
[0013] The quality of the material or board thickness of the rigid-body section and the 
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spring section etc. is chosen according to an individual, respectively that the 
suspension of this invention should satisfy the engine performance required of a 
suspension since the rigid-body sections and the spring sections which constitute a 
load beam are another components. For example, the big plate of board thickness is 
adopted as the rigid-body section of a load beam, and the spring member of a low 
spring constant with a high precision which consists of a thin rolled steel of board 
thickness etc. is adopted as the spring section. 

[0014] Although adopting stainless steel as the rigid-body section of said load beam is 
also considered, the further lightweight-izing and high rigidity -ization can also be 
reconciled by constituting with the alloy of light metals (metal lighter than Fe), such 
as aluminum and Ti, or synthetic resin. Or it may be constituted by the composite 
(clad plate) with which said load beam etc. consists of two or more kinds of ingredients 
which carried out the laminating of the alloy which makes a subject light metals, such 
as aluminum and titanium, or them, and the other metal (for example, stainless steel). 
Communalization of components may be attained with constituting said FUREKISHA 
and said spring section with one plate which stands in a row in one mutually 
[0015] The suspension half product which has in one the connection section which 
connects mutually the rigid-body section of a base plate and a load beam and these at 
the process which manufactures the suspension of this invention is also employable. 
With this suspension half product, after fixing to the base plate and the rigid-body 
section of said suspension half product the spring member constituted by another 
object, said connection section is separated from a base plate and the rigid-body 
section. 
[0016] 

[Embodiment of the Invention] The 1st operation gestalt of this invention is explained 
with reference to drawing 3 from drawing 1 below. The hard disk drive (HDD) 10 
shown in drawing 3 has the carriage 12 which can circle centering on a shaft 11. The 
revolution drive of the carriage 12 is carried out a core [ a shaft 11 ] by the motors 13 
for positioning, such as a voice coil motor. 

[0017] Carriage 12 is equipped with the head section 18 prepared in the point of the 
suspension 17 attached in two or more arms (actuator arm) 16 and the point of each 
arm 16, and each suspension 17. When carriage 12 drives by the motor 13, the head 
section 18 moves to the request truck of a disk 19. 

[0018] The head section 18 contains the transducer (not shown) held at the truck of a 
disk 19, the slider 20 formed in the location which can be countered, and the slider 20. 
When a disk 19 carries out high-speed rotation, while a slider 20 surfaces slightly 
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from a disk 19 with the air which enters between a disk 19 and a slider 20, air bearing 
is formed between a disk 19 and a slider 20. 

[0019] As shown in drawing 1 , the suspension 17 contains the load beam 31 attached 
in a base plate 30 and this base plate 30. As shown in drawing 3 , a base plate 30 is 
fixed to an arm 16. The circular hole 33 with which the boss section (not shown) of an 
arm 16 is inserted is formed in the base plate 30. 

[0020] As shown in drawing 2 , the load beam 31 possesses the rigid-body section 40 
separated in the base plate 30, and the spring section 42 which consists of a spring 
member 41 fixed to this rigid-body section 40. The thickness of the rigid-body section 
40 is thicker than the board thickness of the spring member 41. In drawing 1 , it is the 
field where die-length L functions as the spring section 42. As for this spring section 
42, a spring constant is easy to bend rather than the rigid-body section 40 small. In 
order that the rigid-body section 40 of the example of illustration may reconcile 
lightweight-izing and high rigidity, it consists of light alloys, such as an aluminium 
alloy, and the opening 45 moreover penetrated in the thickness direction is formed. 
This rigid-body section 40 may be composite which comes to carry out the laminating 
of the plate of light alloys, such as aluminum, and the plate of stainless steel. 
[0021] Instead of opening 45, the crevice which made thickness thin by etching etc. 
may be formed. The composite of light metals (metal with specific gravity smaller than 
Fe), such as Ti and aluminum alloy, or aluminum alloy, and stainless steel may be 
used for the ingredient of the load beam 31, or synthetic resin may be used. By 
carrying out like this, lightweight- ization can be attained and frequency 
characteristics and an oscillation characteristic improve. In addition, bending may be 
performed to the load beam 31 if needed. 

[0022] The tabular spring member 41 which constitutes the spring section 42 consists 
of a thin stainless steel rolled plate with for example, spring nature, and the end 
section 41a is being fixed by laser welding etc. in the condition of having put on edge 
40a of the rigid-body section 40. Other end 41b of the spring member 41 is put on a 
base plate 30, and is being fixed by laser welding etc. 

[0023] As a means to fix the spring member 41 to the rigid-body section 40 of the load 
beam 31, adhesives may be used instead of welding. When the rigid-body section 40 is 
a product made of synthetic resin, a mold may be made to slush and harden a resin 
ingredient, where the spring member 41 is set to the mold for fabricating the 
rigid-body section 40, and the spring member 41 may be fixed to the rigid-body section 
40 with the so-called in mold shaping. 

[0024] FUREKISHA 50 which becomes the rigid-body section 40 from very thin flat 
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spring is attached. FUREKISHA 50 consists of rolled stock of stainless steel, and is 
being fixed to the load beam 31 by laser welding etc. As shown in drawing 2 , heights 
51 are formed in edge 40b of the rigid-body section 40. These heights 51 are in contact 
with the tongue section 52 of FUREKISHA 50. These heights 51 are projected toward 
the tongue section 52. FUREKISHA 50 is equipped with the slider 20 which 
constitutes the head section 18. 

[0025] Thus, the rigid-body section 40 and the spring section 42 which constitute the 
load beam 31 are constituted by another components, and since the constituted 
suspension 17 can select the ingredient and board thickness suitable for each, it 
becomes easy [ reconciling the engine performance (for example, high rigidity) 
required of the rigid-body section 40 and the engine performance (for example, low 
spring constant) required of the spring section 42 ]. Moreover, the stable spring section 
42 of a low spring constant is obtained by using rolled stock with a high precision for 
the spring member 41. 

[0026] Since the thick plate of board thickness can be used for it, the load beam 31 of 
this operation gestalt can be made into the configuration which cannot bar flow of air 
easily as compared with the case where the bending edge and rib like the conventional 
example which are shown in drawing 11 are prepared, and even if a disk high - 
rotates, ********** effect reduces it. 

[0027] Drawing 4 shows suspension 17A of the 2nd operation gestalt of this invention. 
When the spring section 42 of this suspension 17A bends the die-length direction pars 
intermedia of the spring member 41, the bending section 60 is formed. Since the other 
configuration is the same as that of the suspension 17 of said 1st operation gestalt, it 
gives a common sign to the 1st operation gestalt and a common part, and omits 
explanation. 

[0028] Drawing 5 shows suspension 17B of the 3rd operation gestalt of this invention. 
Opening 61 is formed by the center section of the spring member 41, and he is trying, 
as for this suspension 17B, to function on it as the spring section 42 of a low spring 
constant [ both sides / of opening 61 ]. Moreover, the bending section 60 is formed by 
bending a part of spring member 41. Since the other configuration is the same as that 
of the 1st operation gestalt, it gives a common sign to the 1st operation gestalt and a 
common part, and omits explanation. 

[0029] Drawing 6 shows suspension 17C of the 4th operation gestalt of this invention. 
This suspension 17 C is equipped with the so-called arm type of long base -plate 30C 
which has an arm part, and FUREKISHA 50C with wiring. FUREKISHA 50C with 
wiring forms a track 66 in the front face of the metal substrates 65, such as a thin 



stainless steel rolled plate which has spring nature, through an electric insulation 
layer. The end of a track 66 flowed for the terminal 67 of the head section 18, and the 
other end of a track 66 has flowed for the terminal 68 prepared on base-plate 30C. The 
bending section 60 and opening 61 are formed in a part of spring member 41. Since the 
other configuration is the same as that of the 1st operation gestalt, it gives a common 
sign to the 1st operation gestalt and a common part, and omits explanation. By using 
the composite which consists of light metals (metal with specific gravity smaller than 
Fe) which were mentioned above, such as Ti and aluminum alloy, aluminum, stainless 
steel, etc. also about the arm part of such arm type base-plate 30C, or synthetic resin, 
while being able to attain lightweight-ization, frequency characteristics and an 
oscillation characteristic can be raised. 

[0030] Drawing 7 shows suspension 17D of the 5th operation gestalt of this invention. 
This suspension 17D is manufactured using the suspension half product 70 as shown 
in drawing 8 . The suspension half product 70 is equipped with the connection section 
71 of a Uichi Hidari pair which connects a base plate 30, the rigid-body section 40 of 
the load beam 31, and these base plates 30 and the rigid-body section 40. The 
connection section 71 is jutted out over the both sides of the spring member 41 when 
the spring member 41 is put on a base plate 30 and the rigid-body section 40, as shown 
in drawing 7 . 

[0031] The spring member 41 is piled up over the rigid-body section 40 of the 
suspension half product 70, and the both sides of a base plate 30, for example, the 
spring member 41 is fixed to a base plate 30 and the rigid-body section 40 by laser 
welding etc. The connection section 71 is separated from the rigid-body section 40 and 
a base plate 30 with a press etc. after it. 

[0032] Since according to this operation gestalt it is one component with which the 
rigid-body section 40 was connected with the base plate 30 by the connection section 
71 before fixing the spring member 41 to the suspension half product 70, handling is 
easy and, moreover, can regulate more correctly the relative position of the rigid-body 
section 40 and a base plate 30. 

[0033] Drawing 9 shows suspension 17E of the 6th operation gestalt of this invention. 
As for this suspension 17E, the spring section 42 and FUREKISHLA 50 are formed of 
tabular spring member of one sheet 41E. In this case, communalization of components 
can be attained when the spring section 42 and FUREKISHA 50 unify. Moreover, after 
the rigid-body section 40 and a base plate 30 are connected by the connection section 
71 and fix spring member 41E to the suspension half product 70 like the suspension 
half product 70 of said 6th operation gestalt, he is trying to excise the connection 
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section 71. 

[0034] Drawing 10 shows suspension 17F of the 7th operation gestalt of this invention, 
these suspension 17F - with wiring - the spring section 42 and the part 80 which 
carries out a laminating to a base plate 30 are formed in tabular spring member 4 IF of 
one sheet which constitute FUREKISHA 50F at one. with wiring - FUREKISHA 50F 
formed the track 66 in the front face of the metal substrates 65, such as a thin 
stainless steel rolled plate which has spring nature, through the electric insulation 
layer, the end of a track 66 flowed for the terminal 67 of the head section, and the 
other end of a track 66 has flowed for the terminal 68 prepared in the part 80 by which 
a laminating is carried out to a base plate 30. After the rigid-body section 40 and the 
base plate 30 of this operation gestalt are connected by the connection section 71 and 
fix spring member 4 IF to the suspension half product 70 like the suspension half 
product 70 of said 6th operation gestalt, he is trying to excise the connection section 
71. 

[0035] in addition, in carrying out this invention, it cannot be overemphasized that 
suspension components, such as FUREKISHA including a base plate or a load beam, 
the rigid-body section, and a spring member, are boiled variously, are changed, and 
can be carried out in the range which does not deviate from the summary of this 
invention. 
[0036] 

[Effect of the Invention] According to invention indicated to claim 1, it is lost that the 
quality of the material and board thickness of the rigid-body section which constitutes 
a load beam receive constraint in the spring section, selection of the proper quality of 
the material and board thickness according to each demand is attained, and the 
engine performance required of a suspension can be satisfied. For example, if the big 
plate of board thickness is adopted as the rigid-body section of a load beam, while the 
further high rigidityization will be attained without performing bending, such as a 
bending edge and a rib, the air resistance of the rigid-body section decreases. For this 
reason, the effect of **** at the time of disk quantity rotation decreases, and 
generating of a suspension flutter (the suspension by the wind flustering) can be 
controlled. 

[0037] The suspension of this invention can obtain the stable spring section of a low 
spring constant, and the suspension which reconciled the precision and the low spring 
constant of the spring section is obtained. Since the rigid-body section and the spring 
section of a load beam are another object, an ingredient [ elasticity / section / spring ] 
can be used for the rigid-body section, and processing degrees of freedom, such as a 
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press at the time of fabricating the rigid-body section, increase. 

[0038] According to invention indicated to claim 2, by adopting low -specific -gravity 
ingredients, such as aluminum alloy, Ti alloy, or synthetic resin, as the ingredient of a 
load beam, lightweight-ization of a load beam is attained, frequency characteristics 
improve, and an oscillation characteristic is also improved. 

[0039] According to invention indicated to claim 3 and claim 4, by adopting the 
lowspecific-gravity ingredient which consists of composite of two or more kinds of 
ingredients which contain aluminum alloy, Ti alloy, or these light alloys in the 
ingredient of a load beam or an arm type long base plate, lightweight-ization of a load 
beam etc. is attained, frequency characteristics improve, and an oscillation 
characteristic is also improved. Moreover, by using said low-specific-gravity ingredient 
for the both sides of a load beam and a base plate, further lightweight-ization can be 
attained as the whole suspension, and it becomes accelerable [ a disk drive ]. 
[0040] While the number of components decreases by using one plate with which 
FUREKISHA and the spring section stood in a row in one according to invention 
indicated to claim 5, the mutual positioning accuracy of FUREKISHA and the spring 
section improves. 

[0041] Since according to the manufacture approach indicated to claim 6 a base plate 
and the rigid-body section can be treated to one to the middle of the process which 
manufactures a suspension and communalization of a base plate and the ingredient of 
the rigid-body section can be attained, while being able to reduce components mark, in 
case a spring member is fixed to a base plate and the rigid-body section, both location 
precision improves. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The perspective view of the suspension for disk drives showing the 1st 
operation gestalt of this invention. 

[Drawing 2] The decomposition perspective view of the suspension shown in drawing 
1 . 

[Drawing 3] Some sectional views of the hard disk drive equipped with the suspension 
shown in drawing 1 . 

[Drawing 41 The perspective view of the suspension for disk drives showing the 2nd 
operation gestalt of this invention. 

[Drawing 5] The perspective view of the suspension for disk drives showing the 3rd 
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operation gestalt of this invention. 

[Drawing 6] The perspective view of the suspension for disk drives showing the 4th 
operation gestalt of this invention. 

[Drawing 7] The perspective view of the suspension for disk drives showing the 5th 
operation gestalt of this invention. 

[Drawing 8] The perspective view of the suspension half product used for the 
suspension shown in drawing 7 , and a spring member. 

[Drawing 9] The perspective view of the suspension for disk drives showing the 6th 
operation gestalt of this invention. 

[Drawing 10] The decomposition perspective view of the suspension for disk drives 
showing the 7th operation gestalt of this invention. 

[Drawing 11] The perspective view of the conventional suspension for disk drives. 

[Description of Notations] 

10 " Disk drive 

17, 17A-17F - Suspension 

18 " Head section 

30, 30C - Base plate 

31 - Load beam 

40 ■- Rigid-body section 

41, 41E, 41F " Spring member 

42 Spring section 

50, 50C, 50F - FUREKISHA 

70 ■■ Suspension half product 

71 - Connection section 



